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The challenge was to quantify the C g plume in the San Juan
Uniod § 4"‘»”:» ver given the h backaround sediment load

Agency

Suspended Solids in the San Juan River
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Sediment loads were high and variable at the general
time the GKM plume passed as indicated by turbidity
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Erpeivonmnental Protection
Agency

* Only a limited number of direct measures of sediment were available during the
GKM event and in the months afterward

 Must use an indicator from the standard set of metals in the samples (23)

Aluminum (Al) and Iron (Fe) are abundant in rocks and soils and their
concentrations should indicate general sediment levels

« The relative distribution of the major and trace metals in the water and sediments

of the river should mimic the elemental composition of the dominant geologies of
the watershed

« Therefore, trace metals should also have a relationship with Al or Fe that is
constant, while their actual concentrations should vary with the sediment load

San Juan River--August 8-11, 2015
RK 196 to 421
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Concentration (ug/L)

Erpeivonmnental Protection
Agency

Graph the concentration of trace metals against the concentration of
either Al or Fe, or calculate their ratio

Lead in Relation to Aluminum

. : Trace Concentration
1,000 - in San Juan River Trace Metal Ratio = - -
: Aluminum Concentration
TOTALLEAD B0
B o . .
@ Post % « Using lead as an example, there is a strong

central tendency in its relationship with
aluminum over a wide range of concentration

<
(=]

* The relationship was remarkably consistent for
the entire San Juan River

=

+ Deviations from the baseline underlying
relationship indicate a contaminant

* The technique was helpful for evaluating the
Gold King Mine plume—it may have utility for

T T . R other applications in this river system
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Aluminum Concentration (ug/L)

(This works just as well with Fe)
All 8an Juan Samples Grouped
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United Btates )
Erpeivonmnental Protection
Agency
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The elemental content of water and
diver resembles

United States
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This controls the basic ratio between aluminum and the trace metals

Sediment Water
Average Elemental Composition of San Juan River Sediment Water Composition During Sep 24, 2015 Storm
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Mancos composition from Tultle et al., 2007)
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Turbidity (NTU}
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United Btates )
Erpeivonmnental Protection
Agency

1,000
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establish mmmum exposures to metals

s

As sediment increases, the amount of each metal (concentration)
rises proportionately

of metals could produce a continue trace of metal concentration

$an Juan River at Farmington (Sonde 0675anjuan088.1, RK 204.420
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United Btates i
Erpeivonmnental Protection
Agency

The San Juan |

Lead in Sediment
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At higher but frequently observed sed

United States
Erpeivonmnental Protection u&ﬁ

iment loads, the San
iver metals exceed some water quality criteria

Agency
Total Lead in Relation to Aluminum
in San Juan River
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1 NM,CO :
Aguatic acute /
7/ Boseline
l’l<_‘-
%I’
Navajo
A| 00 \ Y.
J Ed
) =
)
=
k)
“ »
s Navajo . . .
g Hman Contact Many water quality criteria for one or more
g 10 metals that are based on TOTAL
Q "
0 concentrations:
o All recreational criteria
| @ Post-Event - Tribal domestic water use
og & |  HStom « Some agricultural
! B e « Some livestock
100 10,000 1,000,000

* Aluminum criteria for aquatic acute
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Some are likely to be exceeded during high
sediment events
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Agent &,

Short-term response was detectable for some metals in the upper San Juan,
but the signal diminished in the lower §J. Other metals were not detectable

San Juan River at Four Corners (RK 296)
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Sampling For Metals Within the Animas and $an Juan Rivers
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United Btates )
Erpeivonmnental Protection
Agency

The metals composition
of the GKM release was
more like the eroded
waste pile than the pool
within the mine

Mine waste
dumps like the
one outside of
Gold King Mine
have been
called “the most
polluted soils
on earth”

The meta

s cont

ent of the release was unusual
at typically flows froi

- Segpane

. .

The release was highly enriched with
iead and many other metals
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Pb:Al Ratio

Erneis nwr,.*mﬁ Protaction
Agency

QObserved Ph:Al Ratio GKM Plume

0.25 ' Water and sediment ratios
0 Animas - >| —-—> San Juan followed similar patterns
# Sediment
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Erpeivonmnental Protection

Agency
San Juan River: Four Corners Bluff
Sars Juan ot BB {RK 377 10 3783
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letal concentrations increased during Fall storms, but the Ph:Al
ratio did not indicating background metals

The trace:Al ratios for most metals spiked sharply during
portions of the 2016 snowmelt, indicating movement of Gold King
release deposits

Data is plotted sequentially in order—PLOTS COMPRESS TIME

ED_004888_00046775-00015



Looking more closely at sites in the Animas and
nJuan

ivers during the 2016 snowmelt period

United Btates )
Erpeivonmnental Protection
Agency

+  There was a small rise in Ph:Al ratio in both the Animas and San Juan when
flow increased in early spring

»  The mass moved during this period accounted for the mass estimated to have
deposited during the Gold King plume

Animas at SUIT RK 103 San Juan at Bluff RK 377
Animas at SUITRK 103 San Juan River at Bluff {RK 377)
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w B 45
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0.15 Animas River at Durango 2000 {0 2016
tach year, there is a ;
spike in metals andthe £ %%
Ph:Al ratio in the ; 005 -
Upper/Middle Animas 8 :
during spring snowmelt 0.00 : .
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The USGS placed settling pans in Lake Powell after the
plume through 2016 snowmelt to characterize effects of the
Gold King release

wal Protection

This is preliminary data--USGS is still validating

Concentration , 3 « Sediment pans are inverted to
Lead Concentration With Depth of Sediment Deposition . . .
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€
Early H
3
i

0.0004 Fali 2015 Snowmelt

 Peaks were centered during the
early snowmelt period for several
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Erpeivonmnental Protection
Agency

+ The “fingerprinting” technique (ratio of trace metal to aluminum)
was helpful for isolating Gold King release metals within the
background concentrations of metals

« The signature was an indicator of the release—not Gold King Mine

« The ratio is not an indictor of risk when there is a spike—it only
means that something is different

 The observed patterns of the ratio support the conclusion that the
Gold King release was removed from the rivers in a series of
events with most transported through the San Juan into Lake
Powell during 2016 snowmelt

 EPA has sampled during 2017 snowmelt to help test that
hypothesis

« The fingerprinting method puts all the data to use and may be
useful for other applications in assessing metals contamination
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